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Figure 8.10 
a & b  The 
Structure of 
Lithium 
Fluoride 
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Figure 8.1 a & b  (a) The Interaction of Two 
Hydrogen Atoms (b) Energy Profile as a 

Function of the Distance Between the Nuclei of 
the Hydrogen Atoms 
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Figure 8.2  The Effect of an Electric 
Field on Hydrogen Fluoride Molecules 
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Figure 8.3  The Pauling 
Electronegativity Vaules 
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Figure 8.4  An Electrostatic Potential 
Map of HF 
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Figure 8.5 a-c  The Charge Distribution 
in the Water Molecule 
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Figure 8.6 a-c  The Structure and 
Charge Distribution of the Ammonia 

Molecule  
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Figure 8.7 a-c  The Carbon Dioxide 
Molecule 
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e.p. Diagram HCl 
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e.p.Diagram SO3 
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e.p. Diagram CH4 
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e.p. Diagram H2S 
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Figure 8.9  The Energy Changes 
Involved in the Formation of Lithium 

Fluoride from Its Elements 
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Figure 8.10 
a & b  The 
Structure of 
Lithium 
Fluoride 
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Figure 8.11  
Comparison of 
the Energy 
Changes 
Involved in the 
Formation of 
Solid Sodium 
Fluoride and 
Solid 
Magnesium 
Oxide 



Copyright © Houghton Mifflin Company. All rights reserved. 8–18 



Copyright © Houghton Mifflin Company. All rights reserved. 8–19 



Use the the table of Bond Energies to calculate the ΔH for the 
following reaction.	



CH4    +     2Cl2     +     2F2          CF2Cl2     +     2HF     +     2HCl	



Ans = -1194 kJ	
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Figure 8.18  The Bond Angles In the 
CH4, NH3, and H20 Molecules 
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Figure 8.20 a & b  Possible Electron 
Pair Arrangements for XeF4
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Figure 8.21 a-c  Three Possible 
Arrangements of the Electron Pairs in 

the I3- Ion 
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Figure 8.22 
a-c  The 
Molecular 
Structure of 
Methanol 
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Figure 9.5  An Energy-Level Diagram 
Showing the Formation of Four sp3 

Orbitals 
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Figure 9.3  The Native 2s and Three 2p 
Atomic Orbitals Characteristic of a Free 
Carbon Atom are Combined to Form a 

New Set of Four sp3 Orbitals 
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Figure 9.4 Cross Section of sp3 Orbital 
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Figure 9.6  The Tetrahedral Set of Four sp3 Orbitals 
of the Carbon Atom are Used to Share Electron 
Pairs with the Four 1s Orbitals of the Hydrogen 

Atoms to Form the Four Equivalent C-H 
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Figure 9.7  The Nitrogen Atom in 
Ammonia is sp3 Hybridized 
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Figure 9.9  An Orbital Energy-Level 
Diagram for sp2 Hybridization 
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Figure 9.8  The Hybridization of the s, 
px, and py Atomic Orbitals Results in 
the Formation of Three sp2 Orbtitals 

Centered in the xy Plane 
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Figure 9.10  When An s and Two p Orbitals Are 
Mixed to Form a Set of Three sp2 Orbitals, One p 
Orbital Remains Unchanged and is Perpendicular 

to the Plane of the Hybrid Orbitals 
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Figure 9.11  The Sigma Bonds in 
Ethylene 
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Figure 9.12  A Carbon-Carbon Double 
Bond Consists of a o and a pi Bond 
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Figure 9.13  (a)The Orbitals Used to 
Form the Bonds in Ethylene (b) The 

Lewis Structure for Ethylene 
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Figure 9.16  The Orbital Energy-Level 
Diagram for the Formation of sp Hybrid 

Orbitals on Carbon 
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Figure 9.14  When One s Orbital and 
One p Orbital are Hybridized, a Set of 

Two sp Orbitals Orientated at 180 
Degrees Results  
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Figure 9.20 a-d  (a) The sp Hybridized Nitrogen Atom 
(b) The o Bonds in the N2 Molecule (c) The Two pi 
Bonds in N2 Are Formed When Electron Pairs Are 

Shared between two Sets of Parallel p Orbitals (d) The 
Total Bonding  Picture of N2 
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Figure 9.17  The Orbitals of an sp 
Hybridized Carbon Atom 
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Figure 9.15  The Hybrid Orbitals in the 
CO2 Molecule 
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Figure 9.18  The Orbital Arrangement 
for an sp2 Hybridized Oxygen Atom 



Copyright © Houghton Mifflin Company. All rights reserved. 8–48 

Figure 9.19  (a) The Orbitals Used to form 
the Bonds in Carbon Dioxide; Note that the 

Carbon-Oxygen Double Bonds Each Consist 
of One o Bond and One pi Bond 
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Figure 9.21  A Set of dsp3 Hybrid 
Orbitals on Phosphorus Atom 
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Figure 9.22b  The Orbitals Used to 
Form the Bonds in PCl5 
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Figure 9.23  An Octahedral Set of d2sp3 
Orbitals on Sulfur Atom 
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Xenon 
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Figure 9.24  
Relationship of 
the Number of 
Effective Pairs, 
Their Spatial 
Arrangement, 
and the Hybrid 
Orbital Set 
Required 







Explaining Resonance in Benzene	




